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效液相指纹图谱，共计筛选出 18 个特征色谱峰。对 7 个厂家样品指纹图谱中 18
个特征峰峰面积进行相似度分析、聚类分析、主成分分析，得到第 5、6、7、9、
10、15、18 号峰是区分 7 个厂家雷公藤多苷片的主要特征峰。 
采用 LPS 刺激的小鼠单核巨噬细胞 RAW264.7 细胞炎症模型考察不同厂家
雷公藤多苷片抗炎药效，以细胞增殖抑制 IC50、TNF-α 和 IL-6 含量为指标，分
析抗炎药效与雷公藤指纹图谱的谱效关系。发现以细胞增殖抑制 IC50 为指标时，
第 1、2、6、7、8、17、18 号峰是主要药效峰；以 TNF-α 抑制率为指标时，第 1、
3、5、6、7、13、15、18 号峰是主要药效峰；以 IL-6 抑制率为指标时，第 3、4、
5、9、10、11、14、15、16 号峰是主要药效峰。 
采用 Con A 刺激的小鼠脾细胞模型考察雷公藤多苷片免疫抑制药效，以细胞
增殖抑制 IC50、细胞因子 IFN-γ 和 IL-2 含量为指标，分析免疫抑制药效与雷公藤
指纹图谱的谱效关系。发现以细胞增殖抑制 IC50 为指标时，第 1、2、6、7、17、




















13 号峰是主要毒效峰；在肾细胞毒性方面：第 1、2、6、7、17、18 号峰是主要
毒效峰；在心脏细胞毒性方面：第 6、7、13、17 号峰是主要毒效峰。综合 3 个
方面的毒性数据，得出 A 厂家体外肝、肾、心脏毒性较大，D 厂家对肝细胞毒































Tripterygium wilfordii glycoside (TWG) tablet which extracted from the 
traditional Chinese herb Tripterygium wilfordii (TWHF) had good anti-inflammatory 
and immunesuppressive therapeutic effect, which was widely used to treat the 
rheumatoid arthritis, nephrotic syndrome and other  diseases in clinical. But 
the different quality and high incident rate of side effects inhibited its clinical 
application. It couldn’t accurately evaluate the quality of Tripterygium wilfordii 
glycoside tablet when triptolide or wilforlide were the evaluational index. TWG was a 
complicated admixture of complex chemical components including active, inactive 
even toxic substances, and the therapeutic effects of TWG were expressed by these 
complex chemical components. It was necessary to build the relationship between the 
HPLC fingerprint and bioactivity and toxicity so as to ensure the active and toxic 
substances. This paper built the HPLC fingerprint, screened 18 peaks which were the 
principal substances of efficacy and toxicity, analyzed the spectrum-effect relationship 
of Tripterygium wilfordii glycoside tablets from 7 different manufactures, found the 
active and toxic substances. The application of the spectrum-effect relationship 
method was crucial for understanding and interpreting the action mechanism of 
Tripterygium wilfordii, especially in the view of the trends towards TWG 
modernization and standardization. 
This paper established the HPLC fingerprint of Tripterygium wilfordii glycoside 
tablets from 7 different manufactures, screened 18 characteristic peaks. The HPLC 
fingerprint showed that description and content of peaks from different manufactures 
were diverse. This paper used similarity analysis, clustering analysis and principal 
component analysis to analysis the difference between the Tripterygium wilfordii 
glycoside tablets from 7 different manufactures, found the No.5, 6, 7, 9, 10, 15, 18 
peaks made great contribution to distinguish the Tripterygium wilfordii glycoside 
tablets from 7 different manufactures. 
The cell experiment had the character of simple, rapid, high repeatability and 
accurate. The mouse macrophage RAW264.7 cell stimulated by LPS was used to 















of TNF-α and IL-6 were determined as the index. According to the result of PLSR, 
No.1, 2, 6, 7, 8, 17, 18 peaks were the principal substances when the IC50 value was 
the index, No.1, 3,5,6,7,13,15,18 peaks were the principal substances when the 
inhibition ratio of TNF-α was the index, No.3, 4, 5, 9, 10, 11, 14, 15, 16 peaks were 
the principal substances when the inhibition ratio of IL-6 was the index. 
The mouse spleen cell stimulated by ConA was used to evaluate the 
immunesuppression effect of TWG tablets. The IC50 value, the content of 
IFN-γ and IL-2 were determined as the index. According to the result of PLSR, 
No.1, 2, 6, 7, 17, 18 peaks were the principal substances when the IC50 value was 
the index. No. 1, 2, 6, 7,8,9,12,13 peaks were the principal substances when the 
inhibition ratio of IFN-γ was the index, No. 1, 2, 6, 7, 8, 13, 17, 18 peaks were the 
principal substances when the inhibition ratio of IL-2 was the index. 
 The paper chose rat liver cell, mouse mesangial cell and rat myocardial cell to 
evaluate the hepatotoxicity, renaltoxity and carditoxicity of TWG tablets. Determine 
the proliferation inhibition rate and IC50 value. According to the result of PLSR, 
No.1, 2, 8, 9, 12, 13 peaks were the principal toxic substances on the hepatotoxicity, 
No. 1, 2,6, 7, 17, 18 peaks were the principal toxic substances on the renaltoxicity, 
No.6, 7, 13, 17 peaks were the principal toxic substances on the carditoxicity. 
Conclusion as a result, A manufacturer was the strongest toxic one on three aspects, 
D manufacturer was the weakest toxic one on hepatotoxicity, F manufacturer was the 
weakest one on renaltoxicity and E manufacturer was the weakest one on 
carditoxicity. 
A integrated conclusion based on the above results of PLSR, No. 
3,4,5,10,11,14,15,16 peaks were the principal pharmacodynamic substances, No. 8, 
9,12,18 peaks were the principal pharmacodynamic substances and the subordinate 
toxic substances, No. 1,2,6,7,13,17 peaks were the principal pharmacodynamic 
substances and the principal toxic substances at the same time. 
Keywords: Tripterygium wilfordii glycoside tablets; fingerprint spectrum; 
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雷公藤氯内酯醇等(见图 1-1)。研究表明雷公藤甲素对 T 淋巴细胞，尤其是激活状
态的 T 淋巴细胞具有明显的抑制作用，能够诱导 T 细胞凋亡，并且能够抑制树突
状细胞介导的抗原特异性 CD4 + T 细胞的激活和增殖、抑制 Stat3 的磷酸化和
NF-κB 信号通路的激活[2]，从而发挥免疫抑制的作用。但雷公藤甲素也具有较强





(i.g.)，急性毒性多表现为急性肝损伤[3]；以 40 μg·kg-1(i.g.)剂量连用 7 周，

































图 1-1 部分二萜类化合物 
Fi.g. 1-1 Parts diterpenoids compounds from Tripterygium wilfordii Hook.f. 
1.1.2 三萜类成分的药理、毒性作用 
雷公藤三萜类主要代表成分有雷公藤红素、雷公藤内酯甲(见图 1-2)。雷公藤
红素在雷公藤根皮中含量较大，能显著抑制免疫反应及 PGE-2 的生成[7,8]；对 LPS 
诱导的人外周血单核细胞(PBMC)中 TNF-α、IL-1β、IL-6 和 IL-8 的产生有抑制作
用，并能干扰人急性单核细胞系 THP-1 细胞中 NF-κB 的易位[9]；在剂量为 400 
μg·kg-1 时能抑制小鼠血清溶血素生成，在 0.25 μg·mL-1 时可以明显抑制 PHA 诱导
的细胞增殖；并对 LPS 诱导的小鼠巨噬细胞系 RAW264.7 细胞中 NF-κB 的激活
和 TNF-α、IL-6、NO、PGE-2 的产生有显著的抑制作用[10]，是治疗自身免疫疾病
的主要药效成分。毒性方面，雷公藤红素在 2、3、4 μmol·L-1(相当于 0.9、1.35、
1.8 μg·L-1)时可导致斑马鱼胚胎心脏中毒，表现为心脏线性化、心膜出血、血细胞
在心区堆积等现象，而且心率也随着浓度的升高和作用时间的延长而明显下降，
引起心率下降的 EC50(24h)约为 1.78 μmol·L
-1
(相当于 0.8 μg·L-1)[11]。 
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